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(54) PROCESSING METHOD FOR SAMPLE IN FIB-SEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately and easily 
perform processing up to the center of a defective part, 
etc. 

SOLUTION: A method for processing a sample in a FIB 
(focused ion beam)- SEM(scanning electron microscope) 
device includes forming an opening in the sample 7, 
obtaining a scanning electron microscope image of a 
cross-sectional part on a cathode-ray tube 17, and 
under this state controlling a track ball 22 to determine 
defective parts or the end positions of a contact hole in 
the image. Thereafter, an ion beam is applied to the 
sample 7 to process the sample, and a scanning electron 
microscope image is acquired as the processing is 
effected. A function processing unit 36, based on this 
image signal, measures the distance between the 
defective parts or the end positions of the contact hole. 
The processing using the ion beam is stopped when a 
change in the distance becomes almost zero. 
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(2) 

1 

^>t'-Atc£^Tt£*cojnxu ^-(D^nx^^ 

t & o /c <t # tt 4 * > t' - A *C cfc & »i x £ f? ± *r & ^ 
cc u tc f i b - s e Mgimttev zummxtti;. 

[ tmm 2 ] -Y * > If- A J: &13*4<DjjnX£ X 

i iBigcoF i b - s EMSgjaccfewsKwanx^ 

ft. 

<t, xm^^>t + -AtcJ:orttix$ti/c^K®cc^ 20 

1* - a * RBH U*C j£5n^HRflURfR«MK'r SCi** 
-C**SEM«l6i*«A/cF I B-SEMSgg&Ctel* 
T. ^m>f^>b'-A^J:5toX»T® c t I 0^«^a5^ 

i/ . «{k^«a-^o & & o * £ * cc >r tf 

-AtC<fc-2»ajX*ffjh-r«>^Si^:«^cF I B-SE 
[000 1] 

fcr-A*M*fUTttlXU -ecoJDXKffii^SSTWa 
^fg-CSI^T^^^CCUfcF I B - S E MSatCtett 
SK»ttJX^ffi*J<fcafF IB-S EMlSBCCWr*. 
[0002] 

tt£*<D8tffi] IBR-f *>fcT-A (F I B — Focused Io 
n Beam) SStt, -f *>JB3ft»6©-f *>t-A*H< * 

x-rssarc**. cof i B««©jcffl»»o*r 

[0 00 3 1 COt»B*«^fcF I Bi8B«, 
v^>ft]Xtt<><tJ:'K ^»fA'^OTfflB#r^>a 

(CF I B«fiB*ttfflOfc^»T^-A (Dual Beam - 
DB) iSBfc^^CcrttftS^SLO-o**. 
[0004] D B^g (FIB-SE MSB) 
#©>F£UW*WBi LT*tl£-f ^< . fi£*$"C<DF I B 50 



ftfflW- 1 1 -2 7 3 6 1 3 
2 

[0005] cti«, m^^f i BMvmtmmc k 
x ^ ^snxsnfcftffl £ s e M^m^r * sii* 

[0 00 6] ±IBU/cF I B-SEMgS©«gctt. * 
*<#ttTF I BWJW». SEM«8», K*4£iSl*fc 

*©;^<DWffifct*Bffij&>6 3 0° ©ftgtl^t'-A^ 

r»ox$n/c^>^Ji/«, K**ffite£a&Kffi*fttK 

[0 00 7 ] HHC±fBUfcF I B-SE M$£M<D — &t 
BflBFIBO^^A, 2BSEMM7A 
*C^>^ 0 F I B^7^A KD4>(C(2> -<^->^3<!:, -f ^" 

>^3^6^L»]3i3n/c>r^>t:*-A^^-r^ai 

>tr-AfficD^mu>X4 v Sli/>X5liMu>X 
aWWBSti*. 

[000 8 ] ^^>St3^6^L/c^^>tf-AB, 
I$u>X4. *tfeiu>X5Ccj:o-ci*f47±(c$ffi<^l 

R^tl^iftOC, l*3f47CCM*f3n^^^>tr-A<DjK 

ttF I B»JIBBP8Cc<fcorWWSti*. 
<D«fl6«*^fbS#&isB^«:«. F I B$itt3lSR8 dcX-o 

ia-r-s^^vb'-AcDa^^jfflj-r'So sfc, >r^>tr- 

ec». f 1 Bi»»8*6i««ek:jttl*^* 
n^>o 

[00 10] S EM^^A2C7)*tC«, irHK9<fc. S 
0, >Pt«5U>Xl 1, «-^tr-A*2;>GcWec^3tf * 

fficD^u>xio, *t«u>xinrtBi/>x^tt 
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U>X1 0. ^U>X1 HC£oTi#ft7±&t£ffi<m 

cti6^u>xi o. >«u>xi i % iiiaj 

gl 2«SEM*8ia»l 3CC<£oTftJ®J3ft£ 0 

«fca^S{fc$#S*i^«:«, SEMWJ8PW1 3tc<fc^ 
tSURl/>X10, *f^U>Xl l£*0ffllU &U>X io 

wh±-c 2 asctt* * i >« 7 >f > tttc jfes-r « ttecc 

W % S E MtWSP 1 3 3&>6«|SJS 1 2 (tj£SEf^l#«l& 
2n£, fcfc, SEMfWSPSin 3£F I B$flfflJ3|58te, 

[0013] I^7^©«T-tr~A*£l>tt^*>t:-- 

[0014] tt*47 ttXf--^2 0±CC*H*6*rCC> 
£„ ^2 OttXf— y«H»W2 ltC<fc*K 

tr*-* i 4cc&«£ftfch^**#wi/r**. 

[0015] F I Btc<fc^WI47©flIXWTbn 

#>e>^*>t^A£#£££-fc*\ cow *>fcr-A£jR# 
P>X4, 3*«U>X5Cc<|:o'x:5«*7±CC3NB<«m-r 
Zt&it, >f#>tr-A£ffiftg6Cc<fc^T^>tRtt: 

SSt^ fl C©RL ttf*Xf— S>1 8*-f *>tT-A© 
[00 16] ^2teC<D«T-£^LT:te9. ^f47«* 

U-h£SofcfiWC, lOOOpAggiSh 
TTl*4. C<D*gm, K»7CC»J£JB«©HP2 3*^fc 

n& 0 c©HQ2 3oai3«, -Y^>tr-ACDm^a. 

[0 0 17] MTSOF I B-SEM«gCC*Jl*r«, I* 

»7{cs#-r*BBP2 3<DBm&* vm«&D (enters 50 
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EM^^A2^em^fcr-AEB^MI*-rSiStC, #r 
M^Dr^-7-t r -A^2^7t:^ic^T^>o COSl 
CcS-^tirKlBSI»D^e>«^Ufe2^«^«. 2^S 

sasa d <Dj£2*?nflmft**» e> n 

[0018] 

[«983&$»«U<fc^<t"r^HW] ±!5U/cF IB-SE 
MSKBtt. LS I©^SJB*f*tT^fc«>«:JH(r>6nn» 

[0019] fW^tf , B3 CC^£JM2»©»£\ > 'J 
=J>*«2 5±CCJlHIMMl2 6*JR^6ti. MCCCCD 
«3»«2 6±CC«y^;UBfflH««2.7, ^^>^-*/ 3 
>^2 8#SKtt&tiTl>&. C<O^JBBB»OJiHH6»JK 

2 6ap»«cffaEr*^iB»»2 oemrr&teiRt/t 
« % c<7>^psatf>2 9©*^»*riEWtcKf4*flnx-r 

;U3 0©»^«c». *©#-;b3 0(0*^53-^^X58 
KfflX*fT5c£**W*3*i*. 
[0 02 0] F I B-SEMS1W, 1— 2 0OJDX 
r^SS^2 9^>£^ h*-^3 OOC^/c^Ci^J 

r# ^<D4i^a^*wwcc»ax-r * c i^EH 

[0 0 2 1 ] CO^fc:. «e*<OJ»X*ffirti»DXOA: 

[0 02 2] H5«, H3tC7SU^Pi»»2 9«:*± 
««$#2 9©4"^3B4J*rajX*r6^:«?>Cc:«. S 1 - 

n©jtaE^^>«cfior^^>^-A*^atoK«©jn 
ItfSCiKft**, «^.«, si 

<Z>*aC7^>CC?Bo"C^*>K:-A«r^3icLraiXbfc 

*^»»*rettw«:5tawccttix-c**^ffiw«: 
[0 023]*»Wtt, coi^ttkjca^r&snfc 

Bf#«:flPX4ff<c5Ci^r#4F I B-SEM^gtc 
*W4l»»DI*tt*J:#F I B-SEM^M^t 

[0024] 

b - s e m«b«c*jw ^nmniomt. >r 
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xmjlz titcmmwicm* e-A ^mm l xjieSM* 
f i B-sEM»atcfei»T. -r^>tr-A%K««:ji8 

[0 0 2 5] »1©«|8-Ctt, ^:*>^-A{cJ:£ttn: 

*^*>tf-ACcj:T>T»*(cttjxu -toMx*R«F 
ottt^feisrcc-r ^>tr-A(c<fc^ttix«:SttW«:f> 

[0 0 2 6] H2<D^WtC»-^< F I B-SEMiS«CC 

>tr-Ak:j:ss^(oax*x^^^jKcctT&c^ &x 
©jjDXfi^Ksrr* <t set u/cc oxm. 

7 If- Ate J: * 

sCWOttlXi^^y^JKtctf&i^ Sx^^^OttJX 

ft<D-K% £ 6CJ6 GT x 7 s " ? ^K<05«4©«IX*l«:ga5E 
KM»B©*^tca«<^onr|f®^j!Hix^tf^ 

[0 02 8] ®3(D^CC»r5< F I B-SEMSg 

*>tf-A(cj:^rSnX3nA:KW»Tffi«c*^b:-A«r 
«WLrjfe3W : HBIW»«*IW'r* C ta&s-C* S S E 
M«tt<fc*rfltt.fcF I B-SEMffllCC^r, 

* > e- a «c ^miMm^(ommmm^^(D^wm<o 

0 . n <fcttofc<h#te-f*>tf-AOcj: 

So 

[0 02 9]»3WK(t ^^>t'-ACCcfc6tt]X 

K»©»ixKffi*^aE«^«aa«r«si/, 

*^*>tr-AtecfcoT»*teinixu -tottix^KW 
jtr*. 

[0 030] 



(4) #P§^ 1 1 -2 7 3 6 1 3 
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[0 0 3 1 ] COH6(C7SL/c||J6<DJB«8rtt, h 

3>tr*-* i 4 4/rura*.£c<tj&sr££. 

10 [0 03 2] 3 6teMmHM^~v bX$>*). £<DHH£fc 
ffiffi^y h3 6CCliBMLrf"&'J--l 7 3^6WHO»DX 

[0 0 3 3] $*T, F I BCCJ:4KH7©lnX3&Jff*>*i 
So COKfsKDJDXtt. FIB*7Alrt©>ft>i2 
3ft>6-f*>tr-A*»^3* % C<£-<:*>b*-A£Jjlifi 
u>X4 v ^?u>X5k:J:or^47±cciffl<Sl^-r 
^i»c, ^*>tf-A*i^g6te«fc^T7>f >fl«c 

t»tt. -r*>tr-A*2^C7cWcc^iE , rs. 

[0 0 3 4] m^<OF I B-SEM«acc*$C»Ttt. K 

7 A 2 ^61^ b'- A E B ^l*ff -5 i«(C, N®atf> 
-Cl^t^A$:2*7C^C^l-r^o C<JE>j£aE«C»-3<,> 
rKB8»»*>6l6flE Ltc2 2 %«^«ktU8 1 

5&c<fcoTt£m2ft£ 0 c ©tfcttHl-sf tt* iSif 17 

MflMMMk w# ^ n s . 

30 [00351^7 (a) ( <b) »-€-ti-etil*fii3»ei 

7Ka^Sftfc*a«-HWd««D*«brc>*. c<d 

B7 (a) <D«D*A3WcBW»r*0. M7 (b) CD 

fR4*B#:a>#* c«lrh?^ 

#«-^2 2*t*f¥U *~VJl«Wft^B*ttff3tt 
tWK:2*©*-y^ci , C2 &&j%3tt& v 
[ 0 0 3 6 ] Wdc b 5 v *7#-)\,2 2 a»fflt2*0 

*-V*Cl . C2 «r^aesB»Aoas«. 

3>3r^ h*-^BOffift«>»{C-a3*4 i COS 
flEKJ:oT^^A*S(,»«::3>** h^-^B^S 
40 aJfiga, b?:5IS?^ 0 

[003 7 ] *©a^*>t-A*BMBj7«:JS(BWLrK 
*4(0»ox4tf<t^. c©Jnx«:fT<cc^**6«T-tr-A 
4KI4©J!raxKffitcMWLrKf4^6©2^*^*«ffl 

ttAD^ftSl 6^LtI«^^>;-l 7CC«^$n 

Tien $ ft s„ 

[0038] ®]^^ ttf-17 «CKttSftfcfi#ttW« 
«ffl|a^y h3 6k:«J&3nSo PiSffl^^-; h3 6 
WH?EU3fc>a88B»A**l*W3>^^ h^-JUBOffi 

so ajfiaa, bora<Dffii84ttinrSo com, mmotc 



WSKtt (x) Wilt»^ 0 ft*** x^faiGS, 

m$ ccfour ^ tr- agc j: £flax£ii£>T t» < 

[003 91^8 «XBW» A © ^ * > tr- AM»CC{* 

-2>S0X{C<bfc^C\ *K«#A<D38»a. blfflOffiUttt 
IC*£ < ft 0 , J$ft<DXffi&ftA<D*P>bfflt<OmX 

»tt % ««a, blffl(DiE»Mfc*M^<ft£. C©*S 
RBRf (x) »j»SWCc«H9K:^r«fc5«:^b"r 

So ftfc, fl ' (x)-f4 ' (x) tt&tf<Y> 

hccfcctiBnaf (x> (D^b^r*s. 

[0 04 0] Kt^S^L^^ F3 6«^^">t*-A(Z)fln 
XtC#5 f (x) £S»c#«>. »»WecStfb#d f 
(x)/dx^df (x) /dx^Oi^o/ci^CC-f 

ar. y h 3 6 h 3 > t * - ^ 1 4 KfiSa . blH 

[0 04 1 ] C<D*8*, sfrXhnVtT*-* MttFl 
B fflWSt 8 £$UfflJ It-ltVt- A <Dttf4 7 'MPJHW £ 
ffjtSt*-*. c<D«»rSEMWiai»l 3*WWL, 

[0042] ±ieu/c>r nc^zmxt^om 
x©ffjt*e»WWTtt9x^-^^«:*c>r. 

tf- A^S34<DjjnxKffitcRst* l rtf ft o r *>.fii>**. 

t>0<h^T-^-AOMI*Ccj:^4>(0<b^^o"CL/^ 0 
cor, 5MMBR<H««#*»*Ct**Hllift*. * 
<D/c£>. >(^>t-A(DMWtcJ:*Kf4<DJniX«:^^3r 
^Wc*t&c». *>t:-A<o^f"^^KOftlxacc« 

[0 04 3] ^^±i^. HWUfflA-!? h3 6KJ;«3. 
f (x) ©i»fn - 1 ' (x)-fn (x) <0 

[0044] 

WiL«, fl ' (x) - f 2 ' (x) = o 
f2 ' (x) - f 3 ' (x) = P 
f3 ' (x) - f 4 (x)=q 

om^. m*maz o>p>qi^. jnx(aa©aco 
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ffiH£»DXT£»£«:tt- flOXXf-^yiH^q/pOlt 
*ccR5er-6. Htc s ;xco{iBrfcl^DJ:^&tOTjfflX 

©*^(agcca«itwa«wgfl! wawrc* £ c <b cc 

ft&o fit. ftteWfcSfb^d f (x)/dx^ 
df (x)/dx^0 

<L ft o fc <!: * K -f * > tf- A tc <fc £tt]X£**7T £ C <b 

10 KffiiiSC £&Cft£ 0 

[0 04 5 ] JlU±*»?B©3a6©^fi8*»2b^:^ * 

[0046] 

[#M8©»*] fiUJMBl/fc«fc 5 Cc, fill ©IMBrtt, 

^^>tr-Accj:sapxa, K»©jnxKii**awT- 

Acc<k-5j»x*e»w«:ff±-rs<fc^«cuyt©r. iehi 
k:«fS«js©*^* * > f - ak<J; 9 Jjox^rtf ft 9 

m-f ^> ^- A^ci: si^4©»nx^x^ ^ ^ttcctf ft 

l\ §Xf y ^«©MX(D«^»J^*<OiBaRB©K« 

30 ©K»©JDX«*B3E'r-5±^«:Lfc©r, 

4>*«:ifi*t< ccotirflttSttaix*ff ft ^ c tifi-v* 

[0 04 8] f 3WJ0CS^<F 1 B-SEMggt 

^cc^DXU. * (DttlX^^MiS^co^prao^^i 1 ] 

-A«cJ:»aiX*B>IB«:fl l ± , *"6J:9«:i/*:©'C. IE 
40 ««C»«Mi»D*** r -r^>e-ACCj:^ MXSrtfft 

[0®(D®^ftl»0J] 

[H 1 ] fifcfcOF I B - S EMS6a«r^*rH"C*S. 
[H2] K»©-<*>br-ACC<tS»!Xi»nXWrffi©* 

[0 3] K»OttXKffi©5«i»»*7S-rH"C**. 
[0 5] ^(OSS:*|nl3&>6ftfc^*>^-A<DttIX*: 

50 soiiT-^^'rar^So 
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[06] *»WC«^< F 1 B-SEMgl^W 
[0 8] ^^>t'-ACCj:-2>ttJXCDii 2 ffCC^i;/c^KI^ 

[09] mx&miks^h<omu^<owm^titmL 

1 F I B*7A 

2 SEM*7A 

3 >f*>$£ 

4. 1 0 W3L^yX 

5, 1 1 *t«JU>X 
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9 m^St 

13 SEM*I]$P35 

1 5 2^HT-tfcffi3l 

16 AD^S 

17 mam*';- 

10 18 DA^ 
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3 5 *-V^«^»^BB 

3 6 vanm*- ? v 
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V7? r 7 r Z7TTT7 r T , 
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